We report a review of the current practice of neuropsychologists working within epilepsy surgery services. The aim of the review was to examine areas of diversity and consensus across current national service provision and to examine progress in service delivery since a previous survey in 1994.
INTRODUCTION
Surgery for epilepsy is a specialist service that can only be offered by a small number of centres with the necessary medical and surgical resources and equipment. Amongst the requirements recommended by the growing number of guidelines available [1] [2] [3] , the consensus is that neuropsychology should play an integral role within a multidisciplinary team, providing both pre-and post-operative psychological and neuropsychological services.
In 1994, a survey by Anderson and Baker 4 explored the strengths and weaknesses of national clinical neuropsychology practice in relation to the findings and recommendations of the 1991 ILAE report 1 .
Results of the survey revealed diverse practices with only a proportion of the nine centres surveyed fulfilling 1991 ILAE recommendations. Input to patient and family emotional coping was found to be underdeveloped, particularly in the post-surgery period, with few centres providing both pre-and postsurgery assessment of patients' perceptions of their quality of life. The 1994 4 survey also highlighted the need for specialist training.
Since 1994 there have been several developments in the understanding of patients needs that highlight the importance of considering psychological wellbeing, patient expectations and family dynamics when assessing the likely psycho-social and quality of life benefits of epilepsy surgery [5] [6] [7] . A growing number of § On behalf of the Psychologists in Epilepsy Group. specialist services now carry out surgical procedures for patients with epilepsy and the aim of this review was to examine clinical practice in relation to current service provision, in addition to changes in service delivery since the previous survey in 1994. A further aim was to identify priorities for future service direction.
CONTRIBUTORS
The following 16 epilepsy surgery services (presented in alphabetical order) participated in the survey: Birmingham (paediatric), Birmingham (adult), Bristol (paediatric), Bristol (adult), Cambridge, Cardiff, Chalfont Centre, Hull, Institute of Psychiatry, Leeds, Liverpool, Middlesborough, Newcastle-upon-Tyne, Renfrewshire, Salford, Sheffield. Of the 16 centres participating in the survey, 12 were adult services (age range from 16 years old), two centres combined adult and child services (age range from 9 years old) and two centres offered services primarily to paediatric patients (age range to 19 years old). Because of the relatively small number of respondents offering services to paediatric patients, a separate analysis of child services was not carried out. Where there are apparent differences in clinical focus as a result of age differences, these will be mentioned in the text.
METHODS
Questionnaires were sent to all members of the 'Psychologists in Epilepsy Group', a national group for all neuropsychologists and clinical psychologists with a special interest in epilepsy. Forty-two questionnaires were sent out and 17 were returned completed, representing 16 individual services. Of the remaining 25 questionnaires, 18 were returned from psychologists not currently involved in epilepsy surgery, one was returned as unknown, and six questionnaires were not returned following reminders.
The questionnaire was designed by the authors to address current neuropsychology practice and to examine directions for future development. Five items were selected to address general neuropsychological screening and post-surgery assessment. A further eight items were included to examine the intracarotid sodium amytal protocol. Ten items addressed the assessment of patient and family psychological health both pre-and post-operatively.
The survey also examined the context of clinical practice in terms of the role and experience of the psychologist within the epilepsy surgery service, clinical outcome measures and service priorities. Nine items explored the role of the neuropsychologist within the epilepsy surgery service and within the context of the multidisciplinary team. An item was included to assess the level of experience of the neuropsychologists involved in the epilepsy surgery programme. Two items addressed the issue of outcome data collection. Finally, two items were included as Likert scales to sample opinions about current service priorities.
RESULTS
Fifty percent (8/16) of the surgery services (including one paediatric centre) are relatively new, having started surgery programmes in the last 6 years and since the 1994 survey. Only five (31.25%) of the 16 centres have been established for 10 years or longer. The number of patients having epilepsy surgery ranges from two a year to approximately 50, with 62.5% of centres (10/16) carrying out less than 15 operations per year.
General neuropsychological screening
Fifteen of the 16 centres provided data about the protocols used for general neuropsychological screening. The protocol survey revealed a comprehensive range of tests used for the assessment of presurgery cognitive function. The number of tests used in individual psychometric protocols has increased slightly since 1994 with an average of 11.7 tests making up the full assessment, contrasting with 9.3 in 1994. Table 1 illustrates the tests used most consistently in 1994 and 2000 as part of the baseline neuropsychology assessment.
As expected, given the risks of surgery to memory and language, emphasis is given to assessment of general intellectual ability, memory function and speech and language skills. Tests used for the assessment of general intellectual ability remain the most consistent. However, most centres carry out a complete assessment of the full range of cognitive abilities, including attention, visual cognition and executive function. The test protocol remains similar to that used in 1994, with diversity remaining among the choice of measures for most areas of ability.
All centres carry out post-surgery neuropsychological assessment. Initial follow-up assessment is usually within 6 months (range 1-12 months) and most centres carry out two assessments (range 1-4) over a period of 12-18 months (range 12 months-5 years).
Intracarotid sodium amytal procedure (ICSA)-Wada
Fifteen of the 16 centres carry out the ICSA. Most centres (10/15) carry out less than 20 ICSAs each year. The items of the survey allow a comparison between 1994 and 2000 responses and these results are shown in Table 2 . The majority of centres (15/16) continue to carry out the ICSA procedure but fewer centres (60%) routinely use the procedure as a pre-requisite for surgery in comparison with the 1994 figures when eight out of nine centres (88.8%) used the procedure routinely. This may reflect the increased sophistication of alternative measures of brain structure and function such as higher resolution magnetic resonance imaging, either structural or functional (MRI and fMRI). More experienced centres may have more confidence in discriminating when to use the procedure. Out of the six centres that do not routinely carry out the procedure, one was a paediatric service, and four were services established for 10 years or longer. However, when the procedure is used, the results are now more likely to influence the decision to continue or reject surgery as an option.
Psychological health
In 1994, only one-half of centres surveyed were found to be involved in the assessment of the patients' pre-surgery psychological health with few offering pre-and post-surgery assessment and counselling. In contrast, 14 out of the 16 centres (87.5%) taking part in the 2000 survey reported assessment and/or support of psychological coping of the patient and family to be an integral component of their pre-surgery service. Most centres use both questionnaire and interview for assessment of psychological status. The majority of centres (75%) carry out assessment of the patient's pre-surgery affective status. However, only 43.75% (7/16) also collect quality of life information. Patient expectations of surgery are documented by 56.25% (9/16) of the centres. Pre-operative patient counselling was reported to be carried out routinely by 56.25% (9/16) of the centres. Although 12 of the centres (75%) provide family consultation, only five (31.25%) systematically offer families pre-operative counselling. Family assessment is part of routine psychology practice in two of the four paediatric services taking part in the review, with no systematic psychology services provided for paediatric family counselling.
At 50% (8/16) of the centres, patients are seen routinely for follow-up assessment of psychological health and/or quality of life with initial contact made between 1 and 6 months post-surgery by five of the eight (62.5%) centres providing this service. Intervention services are provided by neuropsychology at only 37.7% (6/16) centres, although post-surgery followup may also include referral to other services such as neuropsychiatry. The range of post-surgery services offered includes cognitive-behavioural treatment, family counselling/therapy and rehabilitation services.
Clinical outcome data
The majority of centres collect information about surgery outcome. Fifteen out of 16 (93.75%) centres collect post-operative data related to cognitive outcome. Less than one-half of centres (43.75%) systematically collate information regarding postsurgery quality of life and only one centre is currently collating psychological health outcome data.
Role and experience of the neuropsychologist
Pre-surgery communication with the team is well established. Seven out of nine centres in 1994 (77.7%) and 12 of the current 16 centres (75%) reported having regular multidisciplinary team meetings prior to surgery. The results suggest that there is generally more interaction with other team members than in 1994 with higher percentages found for informal meetings, written communication and formal postsurgery meetings. Thirteen (81%) of the psychologists reported being involved in the decision to carry out surgery.
The percentage of time spent in the epilepsy service each week by the neuropsychologist varies with nine psychologists (56.25%) spending less than 20% of their working week within this service. The time that the psychologist spends carrying out the work largely reflects the number of surgery cases per year. However, the ratio of psychology time to numbers having surgery varies a great deal from service to service. On average, approximately twice the numbers of patients having surgery are seen by neuropsychology as part of their assessment for suitability for surgery. However, this also varies between centres.
At seven centres, neuropsychology services are supported by more than one practitioner i.e. a consultant with additional A Grade or psychology assistant time (3 = A Grade; 4 = post-graduate assistant/technician). Ninety-three percent of clinical services are led by a B Grade consultant. The level of experience of the lead clinical neuropsychologist at the point of entry into the programme varies, with 54% having entered at B Grade and 56% as A Grade clinicians. Two services have close links with research teams and are led by senior lecturers. 
Service issues
Given the range of services that clinical neuropsychology might be able to offer epilepsy surgery programmes, each centre was asked to give their opinions about how essential different clinical components are perceived by service purchasers and providers. Most centres were of the opinion that service purchasers see the most essential aspects of their service to be the pre-and post-surgery cognitive assessment, together with the pre-surgery ICSA. At most centres service purchasers and providers are perceived as considering pre-or post-surgery psychological intervention to be relatively low priority services. Given the importance of clinical governance and the trend towards establishing national standards of healthcare, the centres were also asked to consider the most pressing issues for clinical neuropsychology with regard to epilepsy surgery support.
Fourteen of the 16 (87.5%) centres see the development of local centres of clinical excellence as very important, 13 (81.25%) consider consultant grade involvement as very important and 12 (75%) centres view nationally recognized training as an important issue for neuropsychology support of epilepsy surgery services. Implementing a nationally based audit of services was seen as a lower priority by one-half (50%) of respondents.
DISCUSSION
From the responses to the review questionnaire, it seems that a growing number of centres currently fulfil the 1991 ILAE recommendations and the expectation that the neuropsychologist should play a major role in supporting patients undergoing surgery for epilepsy. However, whilst progress has been made in terms of meeting recommended national guidelines by a greater number of services, there remain a number of areas for development, including improved assessment and support for patient and family emotional coping, and the systematic evaluation of post-surgery quality of life. One of the ILAE recommendations in 1991 was that the neuropsychologist should be available 'to provide counselling and rehabilitation services after surgery' 1 . In 1994 4 , input to patient and family emotional coping was found to be underdeveloped. The results of the current survey reveal improved services in this area, particularly in pre-surgery assessment of psychological health, although gaps remain in the levels of support for patient and family emotional well-being before and after surgery.
Although a clear relationship has been shown to exist between cessation of seizures and improved quality of life 8 , optimal seizure relief does not necessarily produce psycho-social benefits for the patients 7, 9 . Post-surgery psycho-social adjustment has also been linked to pre-surgery variables such as patient expectations 7 , psycho-social adjustment 10 , affective status 11 and family interactions 6 . Wilson et al. 12 show that the need for continued postoperative rehabilitation and psychological intervention is associated with factors such as psychiatric history, disrupted family dynamics and a limited social network. They recommend that pre-surgery teams proactively plan and manage identified risks. Assessing quality of life outcomes was seen as essential to the role of the neuropsychologist by the ILAE recommendations in 1991 1 , and in 1994, Anderson and Baker 4 recommended that pre-and post-surgery psycho-social assessment becomes a routine part of outcome measurement by all specialist centres. This recommendation is reflected in the services offered by a growing number of services. However, less than one-half of specialist services currently collate pre-and post-surgery quality of life data and emphasis remains on the cognitive outcomes of surgery.
Psycho-social benefits and improvement in quality of life are key parameters in determining the costeffectiveness of surgery 3 , yet service purchasers are generally perceived as giving low priority to psychological support services for patients and families. Provision of psychological support was identified by a number of respondents as a largely under-funded area of essential work and it was seen less clearly as related specifically to the role of the neuropsychologist, with services often carried out by other members of the team. Systematic delivery and evaluation of patient and family support services both pre-and post-surgery remain priorities for development.
There remains a paucity of systematic research into the pre-and post-surgery risk factors associated with poor psycho-social outcome. Greater uniformity of assessment of psycho-social variables and a broadening of the range of clinical outcome measurements would enable collaborative effort among practitioners in determining the psycho-social risks and benefits for patients undergoing surgery for epilepsy.
As found in 1994 4 , full neuropsychometric assessment remains an essential service component and there is a general consensus about the comprehensiveness of tests employed. Comparability of cognitive outcome across centres would be improved by greater consistency in core areas of assessment such as memory and language. At most centres, patients are offered two post-surgery cognitive assessments within 18 months of surgery. However, some differences were found in frequency and timing of post-surgery assessments, often related to clinical constraints such as the timing of other services. Further work is needed to obtain consensus on the optimum time and frequency for measuring cognitive outcome.
In 1994, the ICSA procedure was carried out routinely by neuropsychologists in eight out of nine centres surveyed. In contrast, the procedure is currently less likely to be used routinely, particularly by services established for longer and with greater experience in discriminating when the procedure is of most benefit. It was generally agreed, however, that when the technique is used, it is more likely to influence the decision to proceed with surgery than in 1994.
Levels of experience of psychologists currently working in the field are generally high with the majority of services led by a consultant neuropsychologist. However, there is still no provision for systematic and nationally recognized training for neuropsychologists entering this specialist area as recommended by national guidelines. Current levels of clinical exposure for at least 50% of the psychologists working in epilepsy surgery fall well below the number recommended by the ILAE guidelines.
Communication between the psychologist and other members of the team has generally improved, although the need for more effective co-ordination between the parts of the surgery was highlighted. What is apparent from the survey is the integral role of neuropsychological practice within the team framework. The results supported the consensus that the development of centres of clinical excellence, led by an experienced clinical consultant, and nationally recognized training remain priorities for clinical neuropsychology with regard to epilepsy surgery support.
CONCLUSIONS
The study was useful in identifying current areas of diversity and uniformity of services across the United Kingdom, in addition to the progress in meeting a range of patient needs since the previous national review in 1994. Consensus areas for future development include appropriate and nationally recognised training for neuropsychologists entering the field. The results also indicated that meeting the full range of the psychological needs of patients and their families remains an underdeveloped area of clinical practice in many centres.
The high response rate from neuropsychologists working in this area illustrates the continued commitment among practitioners to improve consistency and quality of clinical practice and to review local practice in the context of developing national approaches.
